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TOP-TIGHTENING SIDE-LOCKING SPINAL
CONNECTOR ASSEMBLY

BACKGROUND

Spinal implants can be engaged to or along one or more
vertebrae of the spinal column for the treatment of various
spinal conditions. Fasteners can be provided to secure the
implant to a particular location along the spinal column. The
implants can be provided to stabilize the spinal column for
treatment, either by fixing the spinal column or by permitting,
at least some motion of the stabilized motion segments.

Multi-axial and uni-axial screws have been employed for
securing elongated implants, such as rods or plates, along one
or more motion segments of the spinal column. The use ofrod
to bolt connectors to fix bone screws to spinal rods 1s another
way 1o secure vertebrae together. Such fasteners can comprise
many components or parts that make placement and manipu-
lation of the fastener and the elongated implant cumbersome
during surgery to achieve the desired position relative to the
spinal anatomy. Fasteners that facilitate securement of the
clongated implant 1n a desired positioning along the spinal
column can enhance spinal stabilization procedures.

SUMMARY

According to one aspect, a system for stabilizing a bony
segment includes an elongate member positionable along the
bony segment and an 1implant engageable to the bony segment
in a transverse orientation to the elongate member. The sys-
tem also includes a connector assembly for connecting the
clongate member to the implant. The connector assembly
includes a coupler having a body defining a channel for
receiving the elongate member and a clamping member 1n a
passage ol the body. The passage extends transversely to the
channel. The clamping member includes a portion extending
from the body and is configured to receive the implant with
the portion of the coupling member. The connector assembly
also 1ncludes an engaging member movable perpendicularly
to the clamping member into contact with the elongate mem-
ber to contact the elongate member with the clamping mem-
ber and displace the clamping member and the coupler rela-
tive to one another to clamp the implant therebetween.

According to a further aspect, a system for stabilizing a
bony segment 1s provided. The system includes an elongate
member positionable along the bony segment and an implant
engageable to the bony segment 1n a transverse orientation to
the elongate member. The system also includes a connector
assembly for connecting the elongate member to the implant.
The connector assembly includes a coupler having a body that
defines a channel for recerving the elongate member and a
passage in the body that 1s transversely oriented to the chan-
nel. The connector assembly further includes a clamping
member 1n the passage that has a portion projecting from the
body to receive the implant. The connector assembly also
includes an engaging member threadingly engageable to the
coupler 1n the channel along a first axis, and the clamping
member extends along a second axis that 1s generally
orthogonally oriented to the first axis. The channel extends
along a third axis that 1s obliquely oriented to the first axis and
to the second axis. When the engaging member 1s threaded
along the first axis 1n the channel to contact the elongate
member, the elongate member moves along the channel and
against the clamping member to displace the clamping mem-
ber in the passage along the second axis to clamp the implant
between the clamping member and the coupler.
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According to another aspect, a method for coupling an
clongate member to an implant engageable to a spinal column
includes: providing a coupler having a body defining a chan-
nel for recerving the elongate member therein 1n a first orien-
tation, the body defining a passage extending transversely to
the channel for receving a clamping member therein, the
clamping member 1ncluding a portion projecting from the
body to receive the implant 1n a transverse orientation to the
clongate member; advancing an engaging member along the
channel in a direction and into contact with the elongate
member, wherein the channel 1s configured to displace the
clongate member 1n the channel along a path obliquely ori-
ented to the clamping member and to the direction along
which the engaging member 1s advanced; and contacting the
clamping member with the elongate member to move the
clamping member and coupler relative to one another to
clamp the implant between the coupler and the clamping
member while securing the elongate member against the
clamping member.

These and other aspects will be discussed further below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a connector assembly and a
portion of an implant and elongate member secured to the
connector assembly.

FIG. 2 1s a section view of the connector assembly, implant
and elongate member of FIG. 1.

FIG. 3 1s a perspective view of another embodiment con-
nector assembly and a portion of an implant and elongate
member secured to the connector assembly.

FIG. 4 1s a section view of the connector assembly, implant
and elongate member of FIG. 3.

DETAILED DESCRIPTION OF TH.
ILLUSTRATED EMBODIMENTS

(Ll

For the purposes of promoting an understanding of the
principles of the invention, reference will now be made to the
embodiments 1llustrated in the drawings and specific lan-
guage will be used to describe the same. It will nevertheless
be understood that no limitation of the scope of the invention
1s thereby intended. Any such alterations and further modifi-
cations 1n the illustrated devices, and such further applica-
tions of the principles of the invention as illustrated herein are

contemplated as would normally occur to one skilled 1n the art
to which the 1invention relates.

FIGS. 1-2 show an embodiment of a connector assembly
10 with an implant 12 and elongate member 13 coupled to
connector assembly 10. Connector assembly 10 1s operable to
connect implant 12, such as a bone anchor, with elongate
member 13, such as a spinal rod, to form an implant system.
Implant 12 can be a bone screw or other suitable anchoring
device engageable to bone or another implant. Implant 12 can
include a portion for engagement with connector assembly
10. Elongate member 13 can be a spinal rod or other member
positionable along the spinal column to maintain or assist in
maintaining one or more vertebrae 1n a desired position.

Connector assembly 10 can be a top-tightening type con-
nector where the implant and elongate member are coupled to
one another simultaneously by securing an engaging member
to a coupler extending between the implant and elongate
member. The engaging member can secured to the coupler
along an axis that 1s substantially orthogonal to the elongate
member, minimizing the lateral exposure required to
assemble the assembly.
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As used herein, the terms top, bottom, front and back are
used to refer various portions of connector assembly 10 and
its components. Such terms refer to the orientation of the
components as shown 1n the Figures, and are not intended to
limit the onentation of the components relative to the user of
the device or its relative positioning in the patient. For
example, the top ol coupler 24 can be onented, when
implanted, 1n an anterior, posterior, lateral, medial, oblique or
other direction relative to the patient in which the assembly 1s
implanted.

Connector assembly 10 can include an implant coupling
portion 20 along one side of a coupler 24 of connector assem-
bly 10. Implant coupling portion 20 can be engaged to a
proximal portion 16 of implant 12 In one embodiment, proxi-
mal portion 16 can be a post, arm, or other suitable extension
or portion for positioning through connector assembly 10.
Implant coupling portion 20 can include a first portion of
coupler 24 that 1s movable to clamp implant 12 to connector
assembly 10.

Connector assembly 10 can also include an elongate mem-
ber coupling portion 22 for coupler 24 at a location ofiset to
one side of implant 12. Flongate member 13 can extend
through coupler 24 and be engaged thereto with elongate
member coupling portion 22 in a transverse orientation to
implant 12.

Implant 12 1n the 1llustrated embodiment 1s a bone screw
and can include a distal shait 18 having a thread profile
therealong for engaging bone, and an enlarged head 14
between distal shatt 18 and proximal portion 16. Head 14 can
include flats or other tool engaging features to engage a driv-
ing tool to facilitate engagement of implant 12 to the under-
lying bone. Various forms for implant 12 are contemplated,
including threaded and non-threaded anchors, uni-planar and
multi-axial pivoting arrangements. Bone engaging portions
in the form of hooks, clamps, spikes, cables, interbody
implants, fusion devices, non-cannulated screws, fenestrated
screws, and bolts, are also contemplated, for example. In
another form, the implant can be connected to another
implant, and/or can be a bone plate, staple, and/or cross-
connector extending between spinal rods, for example.

Elongate member 13 can be structured either alone or in
combination with one or more other elongate members,
implants and/or connector assemblies to provide a desired
stabilization effect. In the 1llustrated embodiment, elongate
member 13 15 a spinal rod structured to extend between at
least two connector assemblies 10 secured to the spinal col-
umn with corresponding bone engaging implants. Elongate
member 13 can also extend between at least one connector
assembly 10 and another implant having any type of suitable
connection mechanism to secure elongate member 13 to the
implant. Various forms for elongate member 13 are contem-
plated, including rods, tethers, cables, wires, and plates, for
example.

Connector assembly 10 can include coupler 24 having a
body 26 for receiving elongate member 13 therethrough 1n a
first direction. Body 26 can also define a passage for receiving
a clamping member 28 therein and permitting movement of
clamping member 28 relative to body 26 1n a second direction
that 1s transversely oriented to the first direction. Clamping
member 28 includes a portion projecting from body 26 that 1s
configured to receive at least a portion of implant 12.

Coupler 24 can further include a washer 30 between body
26 and clamping member 28. When proximal portion 16 of
implant 13 1s secured with coupler 24, implant 16 can be
clamped against washer 30 with the washer 30 and implant 12
clamped between implant 12 and body 26. A retaining mem-
ber 32 can be secured to body 26 and recerved 1n a groove of
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clamping member 28 to axially retain clamping member 28 1n
body 26 while permitting clamping member 28 to move in
body along the axis of clamping member 28. In another
embodiment, retaining member 32 can be formed unitarily
with body 26 by, for example, upsetting material of body 26,
to produce a protrusion that retains clamping member 28.

Body 26 includes a transverse passage 34 for receiving
clamping member 28 therein. Transverse passage 34 opens at
cach side of body 26, although the side opposite of implant 12
could be closed. Body 26 further includes a receiving channel
36 that extends transversely to and 1s 1n communication with
passage 34. In the embodiment of FIGS. 1 and 2, channel 36
forms a generally U-shape having an open end that opens at a
top side of body 26. The U-shape can be defined between a
first arm 38 and a second arm 40. First and second arms 38,40
cach include an internal thread profile for engaging an engag-
ing member 50. Channel 36 extends between and opens at
cach of the front and back sides of body 26. Elongate member
13 1s positionable 1n channel 36 such that 1t projects from the
front and back sides of body 26. Channel 36 could also be
generally V-shaped or have other suitable configurations.

Clamping member 28 is received in and axially moveable
in transverse passage 34 of body 26. Clamping member 28
includes an elongated, pin-like body having an annular
groove 42 extending therearound. Groove 42 includes a bot-
tom portion 44 and opposite inclined portions 46,48 extend-
ing outwardly from bottom portion 44 to the outer perimeter
of clamping member 28. Clamping member 28 further
includes a through-bore 54 extending therethrough at an outer
end 52 thereol opposite groove 42. Through-bore 54 1s si1zed
and shaped to receive proximal portion 16 of implant 12
therethrough. In the 1llustrated embodiment, through-bore 54
1s enclosed by clamping member 28. Other embodiments
contemplate through-bore 54 having one or more open sides.

Elongate member 13 1s positionable 1n channel 36, and can
be secured therein with engaging member 50 engaged to arms
38.40. As engaging member 30 1s threadingly advanced into
contact with elongate member 13, elongate member 13 1s
forced into contact with the adjacent inclined portion 46, 48
of clamping member 28. The camming action of elongate
member 13 against, for example, inclined portion 46 as
shown, displaces clamping member 28 so that outer end 52
and body 26 are moved toward one another. This 1n turn
pushes 1mplant 12 against washer 30. When washer 30 1s
firmly seated against body 26, elongate member 13 1s locked
in position relative to implant 12. Other embodiments con-
template that washer 30 1s omitted and the implant 1s clamped
directly against extension portion 27 of body 26 that extends
toward implant 12.

In one embodiment, the path along which elongate member
13 moves between arms 38,40 can be obliquely oriented
relative to at least one of the path along which engaging
member 50 moves 1nto contact with elongate member 13 and
the path along which clamping member 28 moves to secure
implant 12 to coupler 24. The oblique path along which
clongate member 13 1s seated 1n coupler 24 can direct elon-
gate member 13 against the inclined portion 46 of clamping
member 28. This in turn axially displaces clamping member
28, and moves implant 12 and body 26 toward one another
and clampingly engage washer 30 and implant 12 between
clamping member 28 and body 26.

In one embodiment, the thread profile along arms 38,40
extends along an axis Al that 1s orthogonal to axis A2 along
which elongate member 13 extends. Axis Al 1s also orthogo-
nal to the axis A3 along which clamping member 28 and
passage 34 extend. The threads provide a path along which
engaging member 50 1s directed into contact with elongate
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member 13. Arms 38.40, however, define channel 36 between
channel walls 37,39. Walls 37,39 extend along axis A4, which
1s obliquely oriented to axis Al and to axis A3. Axis A4
defines the path along which elongate member 13 1s moved as
it 1s seated into contact with clamping member 28 by
advancement of engaging member 50 along the path defined
by axis Al.

Washer 30 extends about clamping member 28 along one
side of body 26 adjacent extension portion 27. In one embodi-
ment, washer 30 can include radial splines that interdigitate
with a corresponding splined structure on body 26 to secure
washer 30 and thus elongate member 13 in position relative to
body 26 when clamped thereagainst. Still other embodiments
contemplate that washer 30 can be provided 1n various thick-
ness, tapers, and/or other characteristic to facilitate secure-
ment of implant 12 and elongate member 13 1n the desired
positioning relative to one another.

Connector assembly 10 can provide at least six degrees of
adjustability of implant 12 relative to elongate member 13.
For example, connector assembly 10 can be axially adjusted
along implant 12 1n through-bore 54 of clamping member 28,
as indicated by arrow 60. The orientation of body 26 and
clamping member 28 relative to implant 12 can be adjusted by
rotating body 26 and clamping member 28 about implant 12,
as indicated by arrow 62. Still further, the positioning of body
26 can be rotationally adjusted about clamping member 28 by
rotating body 26 thereabout, as indicated by arrow 64.

Connector assembly 10 can also be axially adjusted along
clongate member 13 1n channel 36 of body 26, as indicated by
arrow 66. The orientation of body 26 and clamping member
28 relative to elongate member 13 can be adjusted by rotating
body 26 and clamping member 28 about elongate member 13,
as mdicated by arrow 68. Still further, the spacing between
clongate member 13 and implant 12 can be adjusted along
arrow 70 by providing washers of various thicknesses, tapers,
or other characteristic, and/or or by 1ncreasing an oifset dis-
tance provided by an extension portion 27 of body 26 that 1s
between channel 36 and the side of the body 26 along which
implant 12 extends.

FIGS. 3 and 4 show another embodiment connector assem-
bly 100. Connector assembly 100 1s substantially 1dentical to
connector assembly 10 discussed above. However, connector
assembly 100 includes a coupler 124 having a closed channel
136 that 1s circumscribed by the body of coupler 124. The
enclosed channel 136 can receive elongate member 13 by
end-loading the elongate member 13 into channel 136. Cou-
pler 124 includes an upper bore 128 1n communication with
channel 136 to recetve an engaging member to secure elon-
gate member 13 therein 1n contact with clamping member 28.
Upper bore 128 can define internal threads to threadingly
engage engaging member 50. Like coupler 24, coupler 124
includes channel 136 for receiving and guiding elongate
member 13 along a path defined by sidewalls 137, 139 that 1s
obliquely oriented to the axes along which engaging member
50 and clamping 28 are moved.

The arrangement of connector assembly 10,100 allows the
positioning of coupler 24,124 relative to implant 12 to be
adjusted as needed to accommodate the spinal anatomy.
Medial-lateral adjustability can be provided by providing
coupler 24 1n differing sizes and/or a washer 30 of differing
s1zes and tapers. Furthermore, the orientation of the portion of
the implant extending through through-bore 54 can be varied
at various angles.

As also shown in the Figures, engaging member 50
includes a distal threaded portion 78 and a proximal portion
80. Proximal portion 80 can include a recess for receive a
driving tool, or can be configured to receirve a driving tool
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thereabout. Proximal portion 80 can be configured to sever or
break-off upon application of a threshold torque. Distal por-
tion 78 can include an internal bore that can recerve a driving
tool to facilitate removal or tightening of distal portion 78
alter removal of proximal portion 80.

In use, connector assembly 10,100 can be used 1n surgical
procedures relating to the spine. The surgeon can gain access
to a surgical site using any suitable technique, such as through
an 1ncision and retraction of tissue, or through minimally
invasive access portals or pathways. One or more of the
implants 12 can be provided 1n the form of bone screws that
can be threadingly implanted 1into one or more vertebrae, such
as 1n the pedicle 1n a posterior stabilization procedure. Proxi-
mal portion 16 can extend from the pedicle. If not pre-posi-
tioned on proximal portion 16, clamping member 28 can be
positioned on implant 12. Furthermore, 11 not already posi-
tioned 1n coupler 24,124, elongate member 13 can be posi-
tioned 1n the channel thereof.

It 1s contemplated that assembly of coupler 24,124 with
clongate member 13 can be completed prior to implantation
of elongate member 13 or during 1ts implantation. In either
case, elongate member 13 can be positioned along the spinal
column with the coupler secured thereto. The arm of the
coupler and the clamping member can be positioned to extend
medial-laterally from elongate member 13. The clamping
member of the coupler can then be positioned over implant 12
with proximal portion 16 extending through through-bore 54
ol the clamping member. Prior to finally securing the coupler
to the elongate member and the implant, the orientation of
clongate member 13, implant 12, and the coupler can be
adjusted relative to one another as discussed above.

Engaging member 50 1s positioned to engage the coupler
and threaded distally therein to contact elongate member 13.
Further advancement of engaging member 50 along the axis
defined by the thread profile of the coupler moves elongate
member 13 along the obliquely oriented channel of the cou-
pler and into contact with the inclined portion 46 of groove 42
extending about clamping member 28. This 1n turn moves the
coupler and the implant toward one another into clamping
engagement. Engaging member 50 can be further advanced
until sufficient torque 1s applied to lock the components of
connector assembly 10,100 with implant 12 and elongate
member 13.

In spinal surgical procedures, elongate member 13 and one
or more connector assemblies 10,100 and other implants
discussed herein may be employed unilaterally. Alternatively,
a second elongate member 13 and one or more connector
assemblies 10,100 and/or other suitable connection mecha-
nism with other implants can be secured to the other side of
the vertebral level or levels to be stabilized. Multiple elongate
members 13 and corresponding implant/connector assem-
blies 10,100 can be secured along the same side of the spinal
column 1n either uni-lateral or bi-lateral stabilization proce-
dures.

In one technique, the underlying bone forms a portion of a
vertebral body of the spinal column. The underlying bone can
be a part of the anterior, oblique, antero-lateral, lateral or
posterior vertebral elements, including the pedicle, spinous
process, transverse processes, lamina or facet, for example.
Applications 1n techniques along any portion or portions of
the spinal column are contemplated, including the cervical,
thoracic, lumbar and sacral regions. The connector assem-
blies, implants and elongate members can be positioned along
the spinal column in invasive procedures where skin and
tissue are dissected and retracted to expose the implant loca-
tions, or in minimally 1nvasive procedures where one or more
of the connector assemblies, elongate members and/or




US 7,575,587 B2

7

implants are guided through at least the tissue or access por-
tals adjacent the column to the desired implantation location.

While the invention has been 1llustrated and described in
detail 1in the drawings and foregoing description, the same 1s
to be considered as illustrative and not restrictive in character.
All changes and modifications that come within the spirit of
the invention are desired to be protected.

What 1s claimed 1s:

1. A system for stabilizing a bony segment, comprising;:

an elongate member positionable along the bony segment;

an 1implant engageable to the bony segment 1n a transverse
orientation to the elongate member;

a connector assembly for connecting the elongate member

to the implant, said connector assembly comprising:

a coupler having a body defining a channel for receiving
the elongate member and a clamping member 1n a
passage ol said body, said passage extending trans-
versely to said channel, said clamping member
including a receiver portion extending from said body
and being configured to recerve said implant with said
recerver portion of said clamping member; and

an engaging member movable generally perpendicu-
larly to said clamping member into contact with said
clongate member to contact said elongate member
with said clamping member and displace said clamp-
ing member and said coupler relative to one another to
clamp said implant therebetween wherein said
implant 1s positioned 1 clamping engagement
between said receiver portion of said clamping mem-
ber and said coupler.

2. The system of claim 1, wherein said engaging member 1s
threadingly engageable to said coupler in said channel.

3. The system of claim 2, wherein said coupler includes
threads extending along a first axis for recerving said engag-
ing member along said first axis and said clamping member
extends along a second axis generally orthogonal to said first
axis, said channel including opposing parallel side walls
extending along a third axis obliquely oriented to said first
ax1is and said second axis.

4. The system of claim 3, wherein said channel forms a
U-shape that opens on a side of said body to permit said
clongate member to be loaded therein through said open side.

5. The system of claim 3, wherein said channel 1s circum-
scribed by a body of said coupler and said elongate member1s
end-loaded 1nto said channel.

6. The system of claim 1, wherein said connector assembly
includes a washer between said coupler and said implant.

7. The system of claim 1, wherein said clamping member 1s
an elongated pin having a through-hole adjacent one end of
said pin for recerving said implant and an annular groove
spaced from said through-hole, said elongate member being
received 1n said annular groove when said implant 1s clamped
between said clamping member and said coupler.

8. The system of claim 7, wherein said annular groove
includes a bottom portion and opposite inclined portions
extending outwardly from said bottom portion to an outer
perimeter of said pin.

9. The system of claam 7, wherein said pin 1s axially
retained in said passage with a retaining pin coupled to said
coupler and projecting into said annular groove.

10. The system of claim 1, wherein said connector assem-
bly mncludes a washer positioned between said coupler and
said 1mplant, and wherein said implant 1s clamped against
said washer and said washer 1s seated against said coupler
when said mmplant 1s positioned 1in clamping engagement
between said recerver portion of said clamping member and
said coupler.
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11. A system for stabilizing a bony segment, comprising:
an elongate member positionable along the bony segment;

an 1mplant engageable to the bony segment 1n a transverse

orientation to the elongate member;

a connector assembly for connecting the elongate member

to the implant, said connector assembly comprising:

a coupler having a body defining a channel for receiving
the elongate member and a passage 1n said body trans-
versely oriented to said channel, said connector
assembly further including a clamping member 1n
said passage that includes a recerver portion project-
ing from said body to recerve said implant;

an engaging member threadingly engageable to said
coupler 1n said channel along a first axis and said
clamping member extends along a second axis gen-
crally orthogonally oriented to said first axis, wherein
said channel includes opposing parallel side walls that
cach extend along a third axis that 1s obliquely ori-
ented to said first axis and to said second axis, and
when said engaging member 1s threaded along said
first axis 1n said channel to contact said elongate
member, said elongate member moves along said
channel and against said clamping member to dis-
place said clamping member 1n said passage along
said second axis to clamp said implant between said
clamping member and said coupler wherein said
implant 1s positioned 1 clamping engagement
between said receiver portion of said clamping mem-
ber and said coupler.

12. The system of claim 11, wherein said channel 1s cir-
cumscribed by a body of said coupler and said elongate mem-
ber 1s end-loaded 1nto said channel.

13. The system of claim 11, wherein said connector assem-
bly includes a washer between said coupler and said implant.

14. The system of claim 11, wherein said clamping mem-
ber includes an elongated pin having a through-hole adjacent
one end thereof for receiving said implant therethrough and
an annular groove spaced from said through-hole, said elon-
gate member being received in said annular groove when
positioned against said clamping member, and wherein said
annular groove includes a bottom portion and opposite
inclined portions extending outwardly from said bottom por-
tion to an outer perimeter of said pin.

15. The system of claim 11, wherein said elongate member
1s a spinal rod and said implant 1s a bone screw with a distal
bone engaging portion engageable to a vertebra and a proxi-
mal portion received by said clamping member.

16. The system of claim 11, wherein said connector assem-
bly includes a washer positioned between said coupler and
said 1mplant, and wherein said implant 1s clamped against
said washer and said washer 1s seated against said coupler
when said implant 1s positioned 1in clamping engagement
between said recerver portion of said clamping member and
said coupler.

17. The system of claim 11, wherein said clamping mem-
ber 1s an elongated pin having a through-hole adjacent one
end of said pin for receiving said implant and an annular
groove spaced from said through-hole, said elongate member
being received in said annular groove when said implant 1s
clamped between said clamping member and said coupler.

18. A system for stabilizing a bony segment, comprising:
an elongate member positionable along the bony segment;

an 1mplant engageable to the bony segment 1n a transverse
orientation to the elongate member;

a connector assembly for connecting the elongate member
to the 1implant, said connector assembly comprising:
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a coupler having a body defining a channel for receiving the
clongate member and a passage in said body trans-
versely oriented to said channel, wherein said channel
forms a U-shape that opens along a side of said body and
said elongate member can be positioned into said chan-
nel through said open side; and
said connector assembly further including a clamping
member 1n said passage that includes a portion pro-
jecting from said body to receive said implant;

an engaging member threadingly engageable to said
coupler 1n said channel along a first axis and said
clamping member extends along a second axis gen-

10

10

erally orthogonally oriented to said first axis, wherein
saild channel extends along a third axis that 1is
obliquely oriented to said first axis and to said second
axis, and when said engaging member 1s threaded
along said first axis 1n said channel to contact said
clongate member, said elongate member moves along
said channel and against said clamping member to
displace said clamping member 1n said passage along
said second axis to clamp said implant between said
clamping member and said coupler.

¥ o # ¥ ¥
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